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(54) CLOCK GENERATING CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a clock generating circuit which can 
operate at a high speed and at a low level of voltage. 
CONSTITUTION: A shift register, e.g. a 4-bit unidirectional shift 
register connected vertically transmits the signals OA. QB, QC 
and QD. These signals are selected by a shifting direction 
switch signal SHL and a controllable clocked NAND gate. So 
that the output shifting directions of divided clocks PHI1-PHI14 ^ 
can be switched from a basic clock XCK. — 
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♦ NOTICES * 



JPO and 



_ NCIPI are not responsible for any 
8 caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



aZ The clock-generation circuit characterized by to have the shift register ^^^^'^^ consists of nvo o^ 
mSin-flops by which vertical comiection was made, and a clock dividing means output the dividing 

wfth Xh'^^t hi L or more output terminals, and two or more phases differ based on the parallel 
oS^ut from said shift register from two or more of said output terminals, and to constitute said clock 
Sng meTs bSed on the selection signal from the outside about two or more of said output terminals m 
the shift direction of a dividing clock so that it may be bidirectionally selectable . ■ au. 

SiriS clock dividing means is a clock generation circuit according to claim 1 charactmzed by 
havZ two or more clocked iates, comiecting to each of an output terminal the clocked gate whose output 
SdTf?erenTmp-flop is one pair inputted,%ectively, and choosing one of the clocked gates according 
to said selection signal. 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[?ndustrial Application] This invention relates to the clock generation circuit using a shift register. 

[Description of the Prior Art] Conventionally, the shift register is used abundantly as a means to generate 
two or more clocks with which phases differ. , u a 
100031 Drawing 3 a, and 3b and 3c are examples of the conventional technique, and are the case where 4 
dividing clock signal with which four phases differ is generated using a 4-bit shift register. In this case, a 
shift register prepares a selector circuit between D flip-flop, and switches the mput signal of D flip-flop with 
the shift direction switch signal SHL, and switches reset-signal RESET and the set signal NSET. 
[0004] D flip-flop 302 outputs Signal QA and Signal NQA. D flip-flop 304 outputs Signal QB and Si^l 
NOB D flip-flop 306 outputs Signal QC and Signal NQC. D flip-flop 308 outputs Signals QD and NQD 
[0005] Signal NQD, the shift direction switch signal SHL, Signal NQB, and the reversal signal NSHL of the 
shift direction switch signal are connected to the input of the AND-NOR gate 301. The output of the AND- 
NOR gate 301 is connected to D input of D flip-flop 302. ^ , • IXTOUT ^ffK« 
[0006] Signal NQA, the shift direction switch signal SHL. Signal NQC. and the reversal signal NSHL of the 
shift direction switch signal are connected to the input of the AND-NOR gate 303. The output of the AND- 
NOR gate 303 is connected to D input of D flip-flop 304. .XTCUT r.ftU^ 

[0007] Signal NQB, the shift direction switch signal SHL, Signal NQD. and the reversal signal NSHL of the 
shift direction switch signal are comiected to the input of the AND-NOR gate 305. The output of the AND- 
NOR gate 305 is connected to D input of D flip-flop 306. IXTOUT ^ftV,^ 
[0008] Signal NQC, the shift direction switch signal SHL, Signal NQA, and the reversal signal NSHL of tiie 
shift direction switch signal are connected to the input of the AND-NOR gate 307. The output of the AND- 
NOR gate 307 is connected to D input of D flip-flop 308. . J- ■ ^ ^r^a:^ 
[0009] The basic clock XCK is connected to the input of an inverter 309. The output of an inverter 309 is 
comiected to the input of an inverter 310. The output of an inverter 309 is connected to CK input of all D 
flip-flop. The output of an inverter 3 1 0 is connected to the reversal input of CK of all D ^vp-fi^p. 
[001 0] The basic clock XCK and Signal QA are connected to the input of NAND gate 3 11 . The output of 
NAND gate 3 1 1 is connected to the input of an inverter 3 12. An inverter 3 12 outputs the dividing clock 

foon 1 The basic clock XCK and Signal QB are connected to the input of NAND gate 3 1 3 . The output of 
NAND gate 313 is connected to the input of an inverter 314. An inverter 314 outputs the dividing clock 

PHI2 f 
mm The basic clock XCK and Signal QC are connected to the input of NAND gate 3 1 5 . The output of 

NAND gate 315 is connected to the input of an inverter 316. An inverter 316 outputs the dividing clock 

roon] The basic clock XCK and Signal QD are connected to the input of NAND gate 317. The output of 
NAND gate 3 1 7 is connected to the input of an inverter 3 1 8. An inverter 3 1 8 outputs the dividing clock 

[om 4] The set signal NSET and the shift direction switch signal SHL ^e connected to the input of N AND 
gate 320. NAND gate 320 outputs Signal NSA. The reversal signal NSHL of Signal NSET and the shift 
dfrection switch signal is connected to the input of NAND gate 321 . NAND gate 321 outputs Signal NSR 
[00151 Reset-signal RESET and the shift direction switch signal SHL are connected to tiie input of NAND 
gaJe 32^ NaSd ga^^ 323 outputs Signal RA. The reversal signal NSHL of Signal RESET and the shift 
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OD NAND t^LtTou^^t and basi? clock XCK is taken, and a dividing clock xs generated m 
T 7hV dVvidi^^^^ PHIl -> dividing clock PHI2 -> dividing clock PHD -> dividing clock PHI4 
order of the dividing ciocK rnii becomes Sienal NSD and Signal RA, respectively, 

Moreover, in shift direction switch signal SHL- L it ^^fomes bi^ai in&u anu g. ' ^ j 

and as for the above-mentioned set signal NSET and reset-signal RESET, ^'J^,^^*''^^^^^ 

Snc'e a shift register is outputted by the selector circuit in order of the signal Q5:>sfgnal QC-> signal QB > 

si^al QraSi clock generates it in order of the dividing clock PHI4 -> dmdmg clock PHI3 -> 

Smwtg 4 a "^d'S^cte flow charts which show circuit actuation of drawhig 3 a and 3b, ^d 
L tiriing^^^^^^^^^^ XCK, the set signal NSET, reset-signal RESET. Signals QA, QB. QC. and QD. 

and the dividing clocks PHIl, PHI2. PHI3. and PHI4 is shown. 

r??obL(s) to be Solved by the Invention] In a Prior art, since the signal since the ^J^l^l'^^'l}''^ 
fL the Sector with the shift direction switch signal by having a selector circuit Ween D flip-flop after 

low-battery actuation. 

:S 2r™re Sr.;S — Mn shift direction of a dividing clock .0 « i. .nay 
be bidirectionally selectable. .r^nrf. Hocked eates the clocked gate whose 

Slt^Sd ^™cU^ gates may be chosen as U according .0 sa,d selection srgnal. 
[Son,Por.heconf.g.a.ion.„wHch^ 

oSvuts the dividing clock with which two or more Phases d-f^fr"™ "reHhclhrn direction of a 

h^ JSS:^="ortr?^^^ the selection s.gna, 

from the outside. 

&cl tosina is one example of this invention, and is the circuit using clocked one NAND as the 
t^^im^f^ov m outputs Signal QA. Signal QAis »n"-'?|X1r D flipTpTol^ut^u^ti"^ 

connected to D input of D flip-flop 101- . ^ . . inserter 1 05 is connected to 

Su^of^tr "^^^^^^pp^r^^ " 

outout of an inverter 106 is connected to the reversal input of CK of all D « P-"°P; , ^ 

rr^rhasicc^c^^^^^^^ 

clock XCK and Signal QD are connected to the input clocked [ NAND / 108 ]. Ihe reversal gn 
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the shift direction switch signal SHL and the shift direction switch signal is connected to the Pch side input 
clocked [ N AND / 1 08 ] and the Nch side input, respectively. The output clocked [ N ANDs / 1 07 and 1 08 ] 
is connected to the input of an inverter 115. An inverter 115 outputs the dividing clock PHIl. 
[0027] The basic clock XCK and Signal QB are connected to the input clocked [ NAND / 109 ]. The 
reversal signal NSHL of the shift direction switch signal and the shift direction switch signal SHL are 
connected to the Pch side input clocked [ NAND / 109 ] and the Nch side input, respectively. The basic 
clock XCK and Signal QC are connected to the input clocked [ NAND / 1 10 ]. The reversal signal NSHL of 
the shift direction switch signal SHL and the shift direction switch signal is connected to the Pch side input 
clocked [ NAND / 1 10 ] and the Nch side input, respectively. The output clocked [ NANDs / 109 and 1 10 ] 
is connected to the input of an inverter 1 16. An inverter 116 outputs the dividing clock PHI2. 
[0028] The basic clock XCK and Signal QC are connected to the input clocked [ NAND / 1 1 1 ]. The 
reversal signal NSHL of the shift direction switch signal and the shift direction switch signal SHL are 
connected to the Pch side input clocked [ NAND / 1 1 1 ] and the Nch side input, respectively. The basic 
clock XCK and Signal QB are connected to the input clocked [ NAND / 1 12 ]. The reversal signal NSHL of 
the shift direction switch signal SHL and the shift direction switch signal is connected to the Pch side input 
clocked [ NAND / 1 12 ] and the Nch side input, respectively. The output clocked [ NANDs / 101 and 1 12 ] 
is connected to the input of an inverter 1 17. An inverter 117 outputs the dividing clock PHIS. 
[0029] The basic clock XCK and Signal QD are connected to the input clocked [ NAND / 1 13 ]. The 
reversal signal NSHL of the shift direction switch signal and the shift direction switch signal SHL are 
connected to the Pch side input clocked [ NAND / 1 13 ] and the Nch side input, respectively. The basic 
clock XCK and Signal QA are connected to the input clocked [ NAND / 1 14 ]. The reversal signal NSHL of 
the shift direction switch signal SHL and the shift direction switch signal is connected to the Pch side input 
clocked [ NAND / 1 14 ] and the Nch side input, respectively. The output clocked [ NANDs / 103 and 1 14 ] 
is connected to the input of an inverter 1 18. An inverter 118 outputs the dividing clock PHI4. 
[0030] The shift register in drawing is signal QA-> signal QB-> signal QC-> signal QD-> signal QA about 
the data which have the width of face of one period of the basic clock XCK synchronizing with falling of the 
basic clock XCK after being the 4-bit one-way shift register which used four D flip-flop and inputting the 
set signal NSET and reset-signal RESET. - It outputs in order. Here, Signals QA, QB, QC, and QD start an 
input clocked [ NAND ], respectively, the basic clock XCK and AND logic are taken, and the dividing 
clocks PHIl, PHI2, PHD, and PHI4 are generated. Here, when the shift direction switch signal SHL is "H", 
since an upper case is chosen and Signals QA, QB, QC, and QD are chosen to the dividing clocks PHIl , 
PHI2, PHD, and PHI4, clocked one NAND is outputted in order of the dividing clock PHIl -> dividing 
clock PHI2 -> dividing clock PHD -> dividing clock PHI4. Moreover, since clocked one NAND of the 
lower berth is chosen and Signals QD, QC, QB, and QA are chosen to the dividing clocks PHIl, PHI2, 
PHD, and PHI4 when the shift direction switch signal SHL is "L", it is outputted in order of the dividing 
clock PHI4 -> dividing clock PHD -> dividing clock PHI2 -> dividing clock PHIl. As mentioned above, 
although the shift register itself is an one way, by using clocked one NAND, it is a switch of SHL and can 
realize the same actuation as a bidirectional shift register. 

[0031] Drawing 2 a, 2b, and 2c are timing diagrams which show circuit actuation of drawing 1 . When the 
set signal NSET and reset-signal RESET are inputted into coincidence. Signal QA is set and it synchronizes 
with falling of the basic clock XCK after that. Data shift in order of the signal QB-> signal QC-> signal QD, 
and each signal is chosen with clocked one NAND. In the case of shift direction switch signal SHL="H", in 
order of the dividing clock PHIl -> dividing clock PHI2 -> dividing clock PHD -> dividing clock PHI4 In 
shift direction switch signal SHL= "L", a dividing clock is generated in order of the dividing clock PHI4 -> 
dividing clock PHD -> dividing clock PHI2 -> dividing clock PHIL 
[0032] 

[Effect of the Invention] As explained above, the clock generation circuit of this invention The shift register 
which consists of two or more flip-flops by which vertical connection was made, It has a clock dividing 
means to output the dividing clock with which it has two or more output terminals, and two or more phases 
differ based on the parallel output from said shift register from said two or more output terminals. Since said 
clock dividing means is constituted based on the selection signal from the outside about said two or more 
output terminals in the shift direction of a dividing clock so that it may be bidirectionally selectable, high- 
speed operation and the low-battery actuation of it are attained. 
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tctb. >'7HU>'X^r«D7U-y7"' 7P>y7"t{i, m 
m(Otiit}(0-t b ^ ^ IDSS^ao fcfi(Dfg^*^A;'3fi^ i: 

[0 0 19] ^mmi. Mmmi'^'PimE.mi^^mmt 

[00 2 0] 

SSti, *fiEgig!$n/'c«ig(©7 U -y 7" • 7 P >y 7'J; ?J JSrS 
iyy h i:, ^filS©til;^;iS^%^iAH(^ge~>7 H U 

^ p -y ^ ^mBm^omtiiQ^^ Otiitit^C'ay 

^^m^mt^m^. mB^oy{7^m^mti\ mm 

[0 0 2 1] mB^u-y^/^m^ma. mL<D^Uy^ 
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F • y- h^ii^, ai;/34g^©*'«?{ct±, S^§7U «y 
T"' 7P«y7'*^6(OHl:/3*<^>5rA;'3^n5 iW'O^'P'y 

[0 0 2 2] 

[ffffl] 7 'J «y 7" • 7 P -y -/(DtiitliiK mtB'A^<oy 0 

10 "^^^mt. i/y 7.^13^ ^(Df^'yV ll^Mzm-i 
1filfc(0{iiffl<DS*5^^^P'y^%SiS<DUi;'34S^ 
i^Kt^-fit^o S/c. :J^^^P-y^^l9«^^g|5;!)^6©3i 
»?^^{ca^tffiSj®ai:^J|g? tcBI t^J-li ^ p -y ^<0i/ 

[0 0 2 3] 

[llfiSfi^J] 0 1 {*> *flW<0 1 USS^lJT-fe . ^ P y ^ 
KY- h i: LTt^P>y ^ FN A N D^fflV^fcIsJSST'fe 

So 

[0 0 2 4] D7U-y7'- 7P y7l 0 1 (iff^QA^^ 
20 ai:^)■r5o M^QAtiD7'J-y7'- 7P-y7"l 02©D 
Xt}\cWm.^t\X\,^^o D7'J 7 7- 7P-y7l 0 2ti 
m^Q^^\^f}t^o M^QB(iD7'J-yy- 7P-y7' 
\Q2<0DXtHcW^tiCiX\t^^^ D7iJ-y:/- 7P<y 
7*1 0 3{iffl^QC^W;^|-r;5o -ft^Q Ci±D7 U -y 7° 
• 7P>y7'l 0 4<DDA:;'3tcjgi^$nTt/>5o D7U«y 
7P>y7l 0 4{i{g^QD;g:tii;'3t§o fg^QDfi 
D7U>y7'« 7P'y7l 0 1 (DDA:/3ti:SM$nri/> 

[0 0 2 5] S*^P>y^XC Kti'f'y/^-^? 1 0 5{C 

30 Si^$nTi.>5o 1 0 s<o^t}\,t^y/%-^ 

1 0 6(DA;:']{i:gM$nTi/^§o -O/^-cJ? i o ScDtti 
;^»t±#D7'J -yy • 7P<y7'©C KA:^(c:Jgig!$nTi/> 
'iy'^-^ 1 0 6(DtB;'3a^D7'J-y7- 7P-y7 
(^C KcOSfeA^fcj^i^SnTl^So 

[0 0 2 6] S^^'P'y^XC K*5J:D*fg^QA«^P 

>y^ FNAND 1 0 7(0A;^fcjgg!$nTt/^5o i'P-y 
'7 FN AND 1 0 7<DP c h(HiJA;^t5J:t>'N c hiJA:^ 

icit^nt'tiiyy hyii^m*?^^m^(Dmm^N s h 
its^xi-yy h:^{^m^^^m^s HLtj^mm-^tixi,^ 

40 5,, S*^P>y ^'XC K*5j;D'fg^QD{i^P>y^ FN 
AND 1 0 8<DA:/3{i:jgig!$nTl/^5o ^P-y^'FNA 
ND 1 0 8£0P c hiiJA;'3t5J;t>'N c hmxtticii^ti 

=eni/y vii^m'o^^mns HL^^xsi/y vi^^m 

»)gl^fi#<DgKfi^NSHLA<^iB!$nTl^5o 

FN AND 1 0 7*3j:t>'l 0 ^<D^ti\t^y/%—^ 

1 1 50A;^{cfl^i^$nTt/^5o 'r:/A-^f i i sti^ 

^^p.y^PH 1 i^tti;^;l-So 

[0 0 2 7] S*^'P'yi'XC KfeJ^a'fi^QBtii'P 
•y^ KNAND 1 0 9<DA;'3(Clgi^$nTl.^5o i'P y 
50 ^ FN AND 1 0 9©P c hffliJA:/3*5<J;a*N c hffllJA:^ 
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icit^ti'etii/y hy5\^m>)t^xm^(Ds.1&^^ti s h 

So S4i:i'n7^XCKt5j;tffi^QC{ii'a«y^ KN 
ANDl 1 0«DA;'3{i:Si!$nTl/^§o ^D>y^KNA 

ND 1 1 0(DP c hffllJA:^fcJ;t>'N c hiJA:;'3{i:(±^n 

O^^ft^tOSIsfH^N S H L*^Mit$nTl^5o 
•y^ FNAND 1 09*3j;t;i 1 0<Dttl:'3ti^y/^-^' 
1 1 6©A:^tcjgi!$nTl/^?.o 'O''^-:? 1 1 6ti^ 
ja>>a>y^'PH I 2^til:^-r5o 10 
[0 0 2 8] S*^P<y^XCK*3J:t;{i#QCti^a 
7i'HNANDl 1 1 £OA^J{Cg5iE$nTt^5o ^o>y 
^KNANDl 1 1 (DP c hiJA:/3*5J;l>'N c hiB)A:'3 

^at^ti^tii/y his^^m'o^^imoRmn^N s h 

ANDl I 2(DXt]l>cmU-SriX\i^^o ^P-y^FNA 
NDl 1 2CDP c hffiiJA;'j*5j;Q'N c hiiJA:'3fi:{i^n 
F:)^InI««3^^®^S H LfeJ;t;S/7 F73lS)«J 
Oil;^{t^®Sfs{i^NSHL*^}g|jt$nTl^^o ^P 20 
-yi^ FNAND 1 0 l*3j;DPl 1 ZOtiiMi^y^'^-i' 

1 1 TtDA^/jfcgM^nri/^So -ov^-^ 1 1 7(i53^ 

^^P-y^'PH I S^thtjt^o 
[0 0 2 9] S^^'P-y^'XC KfeJ;y"fg^QDti^P 
-y:? FN ANDl I 3<DXtHc^m^nX\^^^o ^P'V 
^FNANDl 13(DPc h®JA;'3feJ:t>'N c hmXti 

(cti^n^nv'7 F^^iSj^tj^^fi^osiifi^N s h 

5„ S*^'0-y^XC K^octmi^QA^i^'P-yi' FN 
ANDl I 4<DXtJicmMinX\^^^o ^'P-y^FNA 30 
ND 1 1 4C0P c hiJA:'3fe=fct>°N c hmKt}\ci,i^n 

hij^^mo^^m^s h l43J;d*>'7 hni^m 

7^ FN AND 1 0 3*5<fct>"l 1 4®di;'3«'f 

1 1 8<Dktiicmi^-^nr\'^^o ^y/^-at i i sa^ 

jD^D-y^'PH I 4^tti;'3-r^o 
[0 0 3 0] ia'1'<^» 1^7 hU'i^X^'tt, D7U-y7'-7 
P-y7'^4{iffll/>fc4 t"<y F^73ip]i/7 h U5/X^?T'fe 
-b-yMl^NSET, U-tr-y Ffi^R E S ETA^A 
;'3*nfcm, S^^P-y^'XCKOit-ST^^DtclpIffiL 40 
T, S^^'P-y^XC K<D IJ^WcOifi^tOT-^f^ft 
# Q A ^fi^ Q B Q C Q D Q A • ■ <7) 
litctB;^;-r5o CCX\ iE^Q^. QB. QC, QD 
{is ^•n^n^'P-y^ FNANDiOA:/3{CA»3, S*^^ 
P-y^XCKi:AND«a^i:*3. ^^-^^P-y^PHI 

I. PHI2. PHI3. PHI4 *<^42n-5, C C 

x\ i/7hii0im>)i^^imsHit^ "H" (om-^. ^ 

P-yi'FNANDti, ±mfi'^M^tni>^m^O'V ^ P H 

II. PHIZ. PH13. PH I 4tC^ifLT<i^Q 

A. QB. QC. QD ij^'MiRin^rcl^. i^m->uy^ 50 
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PH I l-»5^^i'a«yi7PH I Z^j^^i7ay^PH I 
3^^^)i^p-y^ PH I 4cDli{cai:^$nSo X> ■>7 

F:^FiPi«(3^AM^SHL*^ "L" (om^iat. TS<0 

^P y^- FNAND*<jS^$n5fci6, :^^i'P y^P 
HIl. PHIZ. PHIS. PH I 4tcWL, fl^Q 
D. QC, QB, QAiimUSn^rcib. ^m^tiy^ 
PH I 4-»5i'^^P-y^PH 1 3^5^^^P-y^PH I 
Z-»53^ii^P-y^ PH I KDMiCtiitl-^n^o VA±<Dm 

l,ciyyh\y':y7.^^Mli. ^y5\aiX&^ti\ i^a-y^V 
NAND%fflV^SCi:{Cj;»J. S H L(D^t)g^K.T% ^ 

[OO3 1]0Za, 2 bfeJ;a*Z cttia KDlHlKil^t 

^^■r:5'-f'i:.f- + -F-r-fe§o -t-y Ffg^NS ET*3<fc 
tfU-b>y F{g#R E S E T;b<|el^{cA;^^n/-c^, fi^ 
QA^bf-fe-y F^n^ ^<DVk. S^^'P'y^XC KCDit-^ 
TA^OtClolMBtT. fi^QB-^^i^QC^fi^QDcOli 
{Cr-^?*^i/7hU ^n-rnofg^^^'P-y^' FNA 
NDf l^L. '>7 F:^[S]^!?m«^SHL = "H" 
©^D> iJJ-iSi'P'y^ PH I W^ja^'P^i'PH I 2 
-^^^^uy^PU 1 3 ^ P 7 ^ P H I 4(0)11 
fc, v/7F7?|fi)^!?^;llg^SHL = "L" (0^, 
m^uy^PH I 4 ->5i'J5I ^ P -y ^7 p H I 3-*:^''Ji^P 
<y^PH I 2-*^^^P-y^PH I 1 OJifC^^Ji^P'y 

[0 0 3 Z] 

[!figW<^)SE(jm] J;(±DiWbfcJ:9{c*iR|H^(D^a'y^'^ 

^[Hlggti. wmttitz'm.iDy >J -y :/ • 7P 'y 0 

p -y ^7 ^mimm<D^ti^i-^ 0 mtit^'> 

So 

im 1 ] *fiWO-^Sg^Jtc<k § p «y ^m±^^(D^ 

ssiaT'^So 

[0Za] laiOHSSiftf^^^-r^'rA^-V-FT'S 

So 

[lazb] iai<^)iHissiif^^^-r^i'A^-\'-FT-fe 

So 

[0 2 c] 01O|HlSSilf'^*^-r^l'A^-\'-FT-fe 
[03 3] tjiej|5Sffi{cJ;?.i7n>y^fg^lHl!ScOlH]lf§iaT' 

^So 

[03 b] t!e*Wc<k§^P-y^5g4lilSS©lH]gS0T' 

^So 

[03 c] S£3|5fi[tri{CJ;i.^P7^^^lHlffi(7)|Hll«0-p 
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[04 a] 03 a*>J;t;3 b(Dm^Wii^^7ri-r^-f L,^ 
[04 c] 03 at3<fcl>*3 bOlalSSilft^r^x-r^'-l'A^* 
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